. We suggest that high-energy pd elastic scatterlng at 0.5(GeV/c) ~-t~.5(GeV/c) , where t is the squared four-momentum transfer, consists mainly of double scattering. A test of this suggestion at high energies could have a bearing on the question of Regge pole dominance since it has been argued 5 that if the nucleonnucleon (NN) scattering amplitudes near the forward direction can be represented as a sum of Regge poles, double scattering effects should vanish much more rapidly at high energies than is inferred from the Glauber approximation.
To determine the momentQ~ transfers at which double scattering may dominate over single scattering consider, for an arbitrary incident particle x, both xN and xd elastic scattering at momentum transfers q (we take n = l) which are sufficiently large so that the xN elastic scattering intensity dcrxN(q)fd.\1 is much smaller than its value near the forward direction. The contribution to the xd elastic scc.ttering intensity arising from single scattering is proportional to 6 8 2 (-!-q)dcrxN(q)jd.\1, where S(q) = (exp(icl-rl) is the form factor for the deuteron ground state. Jn the Glauber approximation the intensity for xd elastic double scattering is asymptotically proportional to 6 [dcrxN(-!-q) The formula we shall use for our calculation is independent of the deuteron radius. Its use removes the restrictions that the deuteron radius ver:/ greatly exceed the range of the xN strong interactions and that, consequently, in each of the two collisions comprising the double scattering event a momentum of nearLy .
~qbe transferred by the incident particle.
--7
For a net momentum transfer q, a 1--7 --7 ' momentum of 2q + q 1 may be transferred in a collision with one target nucleon
and a momentum of 2q -q 1 may be transferred in a collision with the other, ••here --7 the vector q 1 may. take on a range of values. At large values of q the int\:nsity for such elastic double scattering is greater than the intensity for scattering in which momentQm q is transferred via a single collision with a target nucleon.
The differential cross section dcr/dl2 for xd elastic scattering may be ' written in the Glauber. approximation in terms of the xp and xn elastic scattr~rtng amplitudes f and f · as xp xn d<J dS1
where f 1 and f 2 are scattering matrices for collisions between particle target nucleon l and between particle x and target nucleon 2. 'rhe product r 1 f 2
is an operator in the composite isotopic spin space of particle x and nuclc·ons land 2. The brackets ( ) denote the expectation value with respect to the deuteron ground state, which is an isotopic singlet (1=0) state, and with respect to the initial isotopic spin state of the incident particle. This express·ion does not violate the charge independence of nuclear forces and it includes elastic double charge exchange processes, i.e., processes in which the incident protcrn undergoes a charge exchange with the target neutron and the resulting scattered neutron then undergoes a charge exchange with the target proton, with the final state of the target being the deuteron ground state. At momentum transfers Jarger than approximately 0.5 GeV/c this expression differs rather dramatically from that in which the integral, i.e., double scattering term, is neglected. 7 ' 8 We shall be concerned here with t in the range o:::;-t;51~5(GeV/c) 2 where NN measurements are fairly well represented by elastic scattering amplitudes of the form N n,p.
We have calculated dcr/ciD for pd collisions at 2 GeV by means of Eqs. 16 the secondary peaks observed in recent ~p and K p elastic scatterlng.
We -wi~3h to note that this calculation contains no adjustable parameters and that the input -was determined from NN measurements. It should be clear that changes -within the quoted statistical errors for the input could yield even better agreement -with the pd data but that no such changes -would yield very large qualitative differences.
The depth of the minimum is intimately connected to the relative phar;e bet-ween the single and double scattering amplitudes, and hence to the values of In Fig. 2 we show the effect of using different deuteron wave functions ¢ in our calculation. The wave function used for the solid curve is presumably the most accurate. We see that the results for the different wave functions are all qualitatively very similar.
To determine whether double scattering effects persist at higher energies we suggest further elastic pd measurements be made. On the basis of presently available NN data.we would predict for pd elastic scattering at 19.3 GeV/c, for 2 example, a broad shoulder centered near -t~0.5 (GeV/c) .
It is a pleasure to thank Professor R· J. Glauber for reading the manuscript and for several useful discussions.
'7. Higher order multiple scattering is presumably unimportant because high-·~nergy scattering is most intense near the forward direction. 
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